Accelerated telomere shortening and telomere abnormalities in radiosensitive cell lines.
We examined telomere maintenance in cells of 11 primary fibroblast cell lines with differing genetic defects that confer sensitivity to ionizing radiation. These included cell lines derived from patients with ataxia telangiectasia, Nijmegen breakage syndrome, Fanconi anemia, defective Artemis, DNA ligase I and DNA ligase IV, an immunodeficient patient with a defect in DNA double-strand break repair, and a patient diagnosed with xeroderma pigmentosum who, in addition, showed severe clinical sensitivity to ionizing radiation. Our results, based on Southern blot, flow-FISH and Q-FISH (quantitative FISH) measurements, revealed an accelerated rate of telomere shortening in most cell lines derived from the above patients compared to cell lines from normal individuals or a cell line isolated from a heterozygotic parent of one radiosensitive patient. This accelerated telomere shortening was accompanied by the formation of chromatin bridges in anaphase cells, indicative of the early loss of telomere capping function and in some cases low levels of chromosome abnormalities in metaphase cells. We also analyzed telomere maintenance in mouse embryonic stem cells deficient in Brca1, another defect that confers radiosensitivity. Similarly, these cells showed accelerated telomere shortening and mild telomere dysfunction in comparison to control cells. Our results suggest that mechanisms that confer sensitivity to ionizing radiation may be linked with mechanisms that cause telomere dysfunction.